In the first part of this paper, an analysis of the high-resolution spectrum of the HTO molecule ν 1 (ν 3 ) band, from 3630 to 3950 cm -1 , was undertaken. The rotational transition of this band was assigned using combination differences. Their wavenumbers were analyzed with a least squares fit program in order to obtain spectroscopic constants. A perturbed state has been evidenced. In the second part, with a view towards building a spectroscopic data base, a calculation of the dipolar momentum function was undertaken.
Introduction
HTO molecule is important for the environment. It is found in discharges of nuclear power plants with 12 .3 years for half-life. It is essential to know its infrared spectrum in order to detect it remotely. It is also interesting to have available database to use this molecule spectroscopy. These were the motivation of our work focused on the fundamental v 1 (v 3 ) looks near 3700 cm -1 .The aim of this paper is twofold, firstly we perform a comprehensive analysis of high-resolution spectrum of the v 1 (ν 3 ) band, and secondly we determine the dipole moment's function which will permit us to calculate the rays intensities in a wide range of quantum numbers.
We continued with an analysis of the transitions wave numbers to determine the spectroscopic constants that are essential to calculate the positions of such transitions.
Theoretical Calculations

The Vibration-Rotation Hamiltonian
Leaving from the approximations of Born Oppenheimer [1, 2] and of the harmonic that consists in separating the movement of the electrons to that of the cores and in describing the molecule while developing only the potential energy to the second order, with the help of the 3N-6 correctly chosen coordinates. The vibration-rotation Hamiltonian, under compact shape, is written, according to Darling and Dennison [3] , simplified by Watson [4, 5] 
where the indices α and β correspond to the xyz axes of the mobile reference mark. J α and p α quantities are respectively the components of the total angular moment and the internal angular moment of the vibration; μ αβ represents the component of the efficient inertia tensor's inverse; p k with 1 3 6 K N    the conjugated momentum of the normal coordinate of Q k vibration; V(Q) the potential energy (quadratic) and U(Q) a term of a potential energy type. For the zero-order this Equation (1) 
By introducing the dimensionless normal coordinates, we obtain: 
where For an asymmetric molecule type, as HTO, the use is to designate by A, B and C the constants of the rotational B α , with A > B > C. The corresponding axes have been noted a, b, c. 
The Figure 3 shows the arrangement of first levels of rotation of HTO. We will notice that the energy especially depends on J and a K . Two levels, character- ized by the same values of these two quantum numbers with different c K values, have slightly different energies because of the asymmetry duplication. This latter increases with J but decreases with a K and it is resulting from the fact that B C  . So the Hamiltonian of zero-order becomes: 1 2 3 , , ,
, , , , ,
Watson's Hamiltonian
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The ν 1 (ν 3 ) Band Intensity
To calculate the transitions intensity, it is necessary for us to determine, at first, the dipolar momentum function.
Determination of the Dipolar Momentum
Function From the S 1 and S 2 coordinates corresponding respectively to the following small variations ∆r 31 and ∆r 32 of the inter atomic distances and S 3 corresponding to small variations of the valence angle ∆Φ, the Schrödinger equation for the vibration [22] becomes: 3 3 
where  and X are respectively eigenvalue and eigenvector. Thus we can deduce the equation permitting the passage from normal dimensionless coordinates k q to the internal coordinates. 
Then we try to obtain the dipolar momentum function according to the internal coordinates: To determine the HTO dipolar momentum function, we use the unvariability of this function with an isotopic substitution when it is expressed by the internal coordinates. However, it will be necessary to take to account the way from which the molecule depending reference mark O'xyz is going to change.
From the Equation (18) and by replacing the S i by the q i in the Equation (19), we find the HTO dipolar momentum function expressed in the normal dimensionless coordinates. Considering the Equation (18) 
The Absorption Band Intensity
The intensity of a molecular absorption band, in a gas at the thermodynamic equilibrium [23] , is given as followed:  is the modified transition momentum in Debye. Its expression [23] is:
where x  and z  are the dipolar momentum components, in the reference mark related to the molecule, expressed according to the normal dimensionless coordinates. x  and z  are operators [23] depending to the vibrational coordinates which matrix elements are given in the Tables 5 and 6 .
From the Tables 3 and 5, the wave number and the intensity of the authorized transitions have been calculated using Equations (15) and (20), for 11 J  , for a temperature of 296 K.
The Table 7 gives the portion of list covering the region 3630 to 3760 cm -1 for the transitions which intensity is over   
Results and Discussion
Analysis of Waves Numbers
In this analysis, the efficient hamiltonian spectroscopic parameters of the Equation (14) and the vibrational energy have been considered. The mean quadratic gap q = 0.018 cm -1 is enough close to the experimental one for the observed wave number: 0.010 cm -1 . It is also possible to evaluate the quality of the analysis with the standard deviation σ = 1.7. Ideally, this value should be very close to 1. This excess can be the consequence of the underestimation of the experimental uncertainties and the use of an unadequate efficient Hamiltonian. In this latter, it can come from a perturbation of the superior vibrationnal state. This hypothesis is confirmed by the results in the Table 2 for the transitions presenting a big gap (Obs.-Cal.) or even those that have been excluded in the analysis (in asterisk in the Table 2) .
One realizes that these transitions often share the same superior rotationnal level and that the gap (Obs.-Cal.) is practically independent of the low level.
The Table 8 illustrates well this fact for transitions excluded in the analysis for which the superior rotationnal levels are 8 08 and 6 25 .
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Continued
Discussion
The determination of the the dipolar momentum components ( Table 5 ) of HTO by the so-called isotopic substitution method allowed us to calculate rays intensities in the ν 1 (ν 3 ) band. The experimental rays intensities have not been determined simultaneously with the spectrum record.
For this reason only theoretical values are shown in Table 7 . In contrast, it should be noted that in the case high excited levels transitions, the calculated energy level has been replaced by its observed value.
In summary, to estimate the quality of the database generated for HTO, there is shown, in Figure 4 , some of
